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EFFECT OF' SEVERAL JET-ENGINE AIR-INLET 

CONFIGURATIONS ON THE LOW-SPEED STATIC LONGITUDINAL 

STABILITY CHARACTEp,ISTICS AND QUANTITY FLOW OF A 

1/6-scu MODEL OF THE MX-1764 AIRPLAIlE 

By Delwin R.  Croom 

SUMMARY 

A n  investigation was made in the Langley 300 MPH 7- by 10-foot tunnel 
to determine the effect of wing-root leading-edge and scoop-type jet-engine 
air-inlet configurations on the static longitudinal stability character- 
istics and the duct-flow characteristics of a 1/6-scale model of the 
MX-1764 airplane. 

The addition of the inlet configurations to the model generally 
resulted in slight reductions in longitudinal stability and increases of 
maximum lift coefficient. 
the duct exit for the model with all intake configurations are presented 
without analysis. 

Pressure data at a survey station located near 

INTRODUCTION 

An investigation was made in the Langley 300 MPH 7- by 10-foot tunnel 
The objective of the inves- of a 1/6-scale model of the MX-1764 airplane. 

tigation was to make a preliminary evaluation of the effect of several 
jet-engine air-inlet configurations on the static longitudinal stability 
characteristics and duct air-flow characteristics of the model. 
investigation was also made of the longitudinal control. 
characteristics were determined at one survey station located near the 
exit of the duct. 
from approximately -6O to the stall. 

A limited 
The duct-flow 

The angle-of-attack range for this investigation was 
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SYMBOLS 

NACA RM SL9A06 

The results of the tests are presented as standard NACA coefficients 
(See fig. 1.) The posi- of forces and moments about the stability axes. 

tive direction of forces, moments, and angles is also shown in figure 1. 
The moment coefficients are given about the 25-percent-wing-mean- 
aerodynamic-chord position (center of gravity) as shown in figure 2. 
coefficients and symbols are defined as follows: 

The 

CL lift coefficient, Lift/%S 

CX longitudinal-force coefficient, X/%S 

Cm 

Ho - Po I 

pitching-moment coefficient, M/%SE 

pressure coefficients 
Ho - p1 

X force along X-axis, lb 

Z force along Z-axis, lb; lift equals -Z 

M pitching moment, ft-lb 

free-stream dynamic pressure, pVo2/2, lb/sq ft 

S wing area, sq ft 

c' 

~ vo 

P 

a 

wing mean aerodynamic chord, ft 

free-s tream velocity, ft/sec 

mass density of air, slugs/cu ft 

angle of attack of fuselage reference line, deg 

angle of incidence of horizontal tail with respect to fuselage 
reference line, deg 

it 

H total pressure in tunnel 

D static pressure 
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Subscripts : 

. o  free stream 

1 condition at survey rake (fig. 3) 

MODEL AND APPARATUS 

The model used in the present investigation was a l/6-scale model of 
!be wing and horizontal-tail surfaces had leading- the MX-1764 airplane. 

edge sweep of 55', taper ratio of zero, and a small amount of sweepback 
of the trailing edges (loo for wing and 15' for tail). 
characteristics of the model are presented in figure 2. 

The physical 

Plan views of the duct-inlet configurations investigated and the 
location of the tubes in the survey rake are shown in figure 3. 
lage boundary-layer gutter was used for all inlet configurations. 
numbers 1 and 3 had the same plan-form characteristics, but the lip of 
duct 3 had a blunter section than that of the lip of duct number 1. 

A fuse- 
Inlet 

Provisions were made to pivot the all-moveable horizontal tail at a 
point 86 percent of the tail root chord and 0.58 inch above the horizontal- 
tail chord line. 

TESTS 

The tests were conducted in the Langley 300 MPH 7- by 10-foot tunnel 
on the single strut support system at a dynamic pressure of 99.8 lb/sq ft, 
which corresponds to an airspeed of approximately 180 mph. 
number for these tests, based on a mean aerodynamic chord of the model 
(22.36 in.), was approximately 3.35 x 106. 
these tests was *om approximately -60 to the stall. 

The Reynolds 

The angle-of-attack range for 

CORRECTIONS 

The angle of attack and drag have been corrected for jet-boundary 
effects computed on the basis of unswept wings by the method of refer- 
ence 1. The jet-boundary corrections applied are 
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jet-boundary corrections have not been applied to the pitching-moment 
coefficients because estimations have indicated that these corrections 
are negligible. 

Tare corrections from the single-support strut were not applied to 
the data. Tare corrections determined on another model of similar size 
and test setup have shown that the largest effect of the strut is gener- 
ally on longitudinal-force coefficient and pitching-moment coefficient, 
which would be increased approximately 0.01 and 0.003, respectively, in 
the positive direction for the present model. 

The data have been corrected for tunnel air-flow misalinement, tunnel 
blockage, and longitudinal-pressure gradient in the tunnel. 

PRESENTATION OF RESULTS 

In order to expedite the results of the present investigation, the 
The effects of the jet- data are presented with a minimum of analysis. 

engine air-inlet configurations on the longitudinal aerodynamic character- 
istics in pitch are presented in figure 4. 
longitudinal aerodynamic characteristics of the plain wing configuration 
with and without the horizontal tail installed. Figures 4(b) to (e) show 
the longitudinal aerodynamic characteristics of the model with the various 
inlet configurations (see fig. 3) installed f o r  both the horizontal-tail- 
on and horizontal-tail-off conditions. It should be noted that the ver- 
tical tail was removed for some of these tests. !This removal might cause 
a slight difference in longitudinal force, but it is felt that there would 
be no significant effect on the lift or pitching characteristics of the 
model. The effects of horizontal-tail incidence on the longitudinal 
aerodynamic characteristics of the MX-1764 model without air intake are 
presented in figure 5. 

Figure 4(a) presents the 

A s  shown by a comparison of the variation of pitching-moment coef- 
ficient with lift coefficient for the model with various inlet configu- 
rations tested (fig. 6), the addition of all inlet configurations gener- 
ally resulted in a slight reduction in longitudinal stability of the 
model. 

The model with inlet number 4, the extended leading-edge inlet 
(which had the largest plan-form area ahead of the center of moments), 

. 
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an unstable break of the pitching-moment curve at the stall. 
the maximum lift coefficient was greater f o r  the model with inlets than 
with the plain wing configuration, 

In general, 

(See fig. 4.) 

Table I gives 

the total-pressure 

the pressure coefficients in the form ~0 - for 
Ho - Po - - 

tubes (nmbers 1 to 13) and a for the static- 
Ho - Po 

pressure tubes (numbers 14 to 17) as shown in figure 3. 
with these data, the free-stream dpamic pressure 
density of air 
ducts can be obtained. 

between the pressure coefficients 

indication of the ratio of the dynamic pressure in the duct to the free- 
stream dynamic pressure. 

In conjunction 
Q and the mass 

p are  given so that the mass flow of air through the 
It should be kept in mind that the increment 

Ho - P1 
% - Po 

is a direct Bo - H1 and 
Ho - Po 

lasgley Aeronautical Laboratory, 
National Advisory Committee for Aeronautics, 

Langley Field, Va., December 22, 1953. 

Delwin R. Croom 
Aeronautical Research Scientist 

Approved &@G : 

Thomas A. Harris 
Chief of Stability Research Division 
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NACA WR L-123, 
Charts for Determining Jet-Boundary Corrections for Complete Models 
in 7- by 10-Foot Closed Rectangular Wind Tunnels. 
1945. (Formerly NACA ARR L5G31. ) 
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